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(71 ) 3anBMiejb 



Bcccorauufi iravMuo-HccieaovaTcihCKKfi nucrtnyr 
no KptuietfKio CKaaaciut h GypoBbiM pacTBopay 



i54) ycTPoncTBf) hjw vctahobkh pac:ihhp«emo!V) 

XBOCTOBMKA B CKBA>KHHK 



I 

H*o6p*ffcHHC OTHOCHTCfl K KpeiMeHHlO CKBd* 
KHK M npClHaJHatTCHO K KCfKUb30fttfHH10 ItpH 

HMxmuHH npoHHuaeubix iwibctob b ncotica- 

XeHHUX CKBBttHHaX M pCMOHTe 06C3JIHUX KO- 
AOHH. 

H3BecrHo ycrpoftCTBO oia ycTaHoawi pac* 

UiMpHe.MOrO XBOCTOBHKa 8 CKBQ/KHHC BK,UOV*K^ 

wee 3aKpen.icHHyn aepxHtA narrwo Ma Tpy- 
6ax o-ia cnvcKa ycTpoftcraa a cK&a*HHy no- 
.iyK> unawry c nopuiKCM a nw^HeA hbcth h 
oxaaTwaawiuHft noptueHb itsuHHjp c pacniHptf- 
toicm. ycTa HOB.iaHH bi A Ha urraure c ro3mo*c- 
HOCTbio nepeMeuieHMfl |l). 

B 3tom ycrpoficrac xboctobhk pasuemeH 
Haa miHHjpo* c pacuiMpMTcneM, htd b aaa- 

pHHHWX CHTyaUHflX MO/KCT OCJtO/KHHTb JlKKBtf- 

Aaamo aaapHft H3-3a ocTaavieHHg a cuaajKHHe 
MaccHBHoro inuaiupa. 

Haafcue* &1H3KH* k npejwarae*oiiy no 
rexHHvecKoA cyiuHocrH h AocTHraeMOMy pe- 
3y^bTaTy fl&ipercfl ycrpoftcTBo bah ycraHoaKH 
. paciunpacMoro xaocTOBHKa a ckb3>khhc» bkw 
wouiee npMcoeaMHeNHMft k kcuokhc rpy6 um- 
* 'nap k pa3MciueKHbifi a cro nonocTH nopmeHb 
co ojtokom b aepxHefi sacra h pac ui h parejieM 
co urraHrofl — b Hfc*HeA vacm [2J. 



HeaocTaTKOM H^accTHoro ycrpoftcTBa aa- 

•IflCTCH C.lOJKMOCTb Ttf X HOJIOr H M 33Kpen.ieHHH 
XBOCTOBMK3. MTO CBfUBHO C HCO6X0AH«0Crbl0 

cojMHMg a Tpyrtax H36«TOHHoro AaaiieHHR 
(120—150 ki-c/cm*) paciUHpeHHR XBOCTO- 
BMxa, mto noBbiuiaeT onacuocTb pa6or h Tpe- 
6yer Hcnaib^oBaHue Ha3eMHoro hctoshmkb -taa- 
JiCHHa ( uc.M<f HTHpciBOMHoro arperaia h~ih 6ypo- 
ooro Hacoca). 

Ucib H3o6peTewH* — ynpomeHHe Texnaio- 
rHh aaxpcrMeHHfi xaocroOHKa 
m 3ra ucjib jocrwraeTCfi t*m. hto anJiwAp 
BwnowiHeH c KBHa.ia.MM ajjh coo6iueHKa noa* 
nopuiHeaoA rojiocth c 3aTpy6Hb]M npocrpan- 
ctbom. a nopmeHb ciw6MCH # MexaHH3M0» jut* 
4>HKcauHH ero a m^MHiipe. awnaiHeHHOM a bh- 
iie noanpyMHHeHHoro b oceaoM Hanpaa^eKHH 

15 UJTOKa C p3JMa.1bHO n0ABK)KllbJMH uiapaMH. 

pa3MeuxeHHbiMH b iconbueaux npoTOMKax nopui- 
HH H UHJiHHzpa. : 

Ha nepTe^ce H3o6pa^eH o6uihh bha ycTpofl- 
20 ^BH^^ WPM ,,aMa - ,OM 

SZLi - " "°P U, 5" , 1 4 « nojnpy^cHHeMHMM 

IUT0K0M HIT8HIOH 6 M paClllHpMTC^M 7 
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S^ffe? HMj P * 8 HI **W* HilCTK BwriO.lHCH C KOlb- 
jjpCTOMKoA 8 113 BHVTpCKHCfl HOBCpXHOC- 

m^uieHk,4 HMm paAHa.ibH0 nojBHttHUe 

i&Vfaj^twb& nporoMKoA d uh^mkap* . I 
^ ^T^KnaiHeHMWNi c ftaibutBoft Ka- 
tBKoft:>IO M BwcrynoM It. Kbmo.i 3 BunaiReH 
Siiic^ctauia I2, r a pacimipiirc.ib 7 cuaOfttH 

5|^Wikay^ ± muHfupoM I n pacuiHDHreacM 7 

^i^M^BOCTOBHK 14. HOIMUHH 15 0603Ha- 

P^?Wa^MBaejiiifl a Tpy6w rpya oi« pac$HK- 
p&untf iropuiHfl 4 co una'tiroA H h pacoiHpHTe- 
7.' vLi* o6.ierqeHHH jib«;kchhb b nopume 
Jf^yisrm. 5 ewnaiucH c kbh^.i^mii 16, 

.r«pster»3au«H uitokb 5 m nopum* 4 

I^feS^SiyCMOTpcMM yrUOTHHTC.IbHbtC 3/ie*eHTW 17. 

l^^p^nopiiiHeBa^ ncuocib 18 uu.iiiHjpa I <6- 
|^r?^^o6iiieHa c fpytfKUM, a nojnopumeaa* noxocrb 
" TM9".M«pej Kana.iu 3 m 2 - c 3aTpy<SHbf» npo- 

*' CTpaHCTBOM. 

V. f! poteTto paooTaet c.it,iyioiiiii*i o6pa- 

fiJOM. ■ 

i j;: B nopuj*Hb 4 ju8b*ihbjk>t uitok 5 h <Jwk- 
CMp\>OT ero ujapaMM 9 a hmwh*m naiottetotK. 
j-vflocur yrwro itopusciffe 4 &cTAOti*ier a UiUiMitAp 
Xjlq coBHeiaeHMH uapoa 9 c xotbaeaot nanaa 

^tiiiTOK 5 cbom m BbicTynov 1 1 Bbua&iii&atT uia- 
py 9 a KaibUOB>io'f<aiia»Kv 8 h rtx <8**M 
tiopuieHb 4 <t*nhyiipycrca oTHocMre.ibKO ukimha* 
. pa 1 ripn jr.wk* ycrpoftcTaa a cKaaacHHy Tpy- 
6u hc 3a:ia:MR»>T* amakoctwo h,ih m* aafiav . 

8 noancp-MfB^ :io.i<x*rii 19 pactvt m pasKo 
nupocTaiKWCViwy ju<mchhx> iarpvCMoro 
cratO* kiokoctm. IIpn .iocthjkciihh riyftHHU 

. .YCT&HOBKM VfeO/TOHMha B Tp>Y>U cOpaCUMlOT 

rpyr Io._r:ov-?t/H &.;a».i;?H;irT imtok 5 e nop* 
use hi. 4 J I >to\i Ko.it.iif Haw KBHaatca IG 
i«r«/K4 vohw; : .a«Tca c ^HKcdTopauu 9. ara^* 
KhBaeywv^ ^^hmj^mm t a impugn* 4. nocJe 
scro nopmeHb 4 .leficTBHe* paanocTH aaB- 
•h*hkm b rvorypLiFfBiiff 19 H najinopujHeaoft 18 
ltavHTH^ iiH.mH.zpa 1 .-MM/Mirea nBcpx c npo- 
mrMBaHMfv pactUHpHTtoti 7 -lepci xboctobhk 
14. (lopuK-ub 4 iv, !*jraiiroA *i h pac^JHpHtt*- 



if 



as 



la 



^om 7 4B»i>K>TCfi ao tcx frop, noKa iwanaH 13 
we cfl^eT d ceAJJO 12 KaHa^ia 3- 9thm aocTHra-' 
eKH HaAeMboe v pa3oduieHHc Tpy6Morb aa-.: 
rpySiioro npocrpaHCToa • »a CflywiA^noapeiicap^, 

HKfl yrUOTHHTeflhHlii WMCBTOB. ^^^S^hV ' 
ylliHJipOM 1. K nOplllHCM 4 H % M€^y^b^OiHeS?4^ % 

h iutokom 5. Ha btom 3aKaRMHBa€Tciii pacifiB : : 
prime xboctobhkb 14 c ynopow ero jB iiHJlMBjp . 
I h ycrpoftcTBolnoAMHMam H3 ciia^i^c ( 
npoTRmaaKHCM paciUHpirreBB 7 ^epcs ocTaV- : 

UiVlOCfi HBCTb XBOCTOBH Ka 

npexio^«HHoe ycrpoftCTBo tUi^' ycraHOBKH * 
pactuitpReMux xaocroauxoa a cKaa)KMKax no> 
aaiHT 3a CHti ynpotueHMH t&xhoaothh nyTcn 

HCtUimCHMB HCn<WIb30BBHH» HB3€XHfcIX HCTOH* « 

mhkob aaa^eMMji. HanpHMep UfMeirrHpoBoqHux v 
arperaTua, h noauuieHHB ypoBHR TexNHiof 
3on och oct h pa6ot Ka ycTbe noaucHTb 3$$**- 

THBHOCTb H30ai|||HH CKB3XCHH. 



<t>opnyxa usvCpeTentui 

1. ycrpoAcTBo juih ycraHOBKH pacuiHpHeiio* 
to xaocroBH xb 8 cxBa>*cHrtc, Biuxwaiomee npH* 
toeiHHcNHuflr k jcoaofliie Tpy6 murnup » pas- 
MemeMMMfi a ero aomocm nopajcKb co uitojcom 
8 aepxMefi hbcth m pacumpfrraieMh co ptTaH-i 

n>A — 8 HNMHeil M3CTH 4 OTAUHOfOU^teCn xtu. 

hjo. c ue^wo ynpouteHMH TexHcioniM aaxpen- 

.1CHH8 XBOCTOBHKa. UH.lHH.lp BfainO.lHCH C Xd' 
HMaMII Xlfl CO06uiCHHH HO.lftOpiUHCBoA BO.TOC- 

th c laTpyftKUM npocrpancTBov. a nopiufHb 

CHaftaCCII MCXBHHltlOX X1« 4>HKCailHH no B ItH* 

4KHapc. 

2. ycTpOHCTBO BO n L UfAUHUKHiieCCX TC«. 
MTO WXaHHIV ^HKCailH*' nopWHB BUTtOAHCM a 

ana* nojnpy)KKKeHHoro h oceaoM Hanpaa.iejfttH 
urroKa c paaHa.ibiio iumbh^humh luapanM. 
P^mciiumiiuv^ a Kuuibueaux npotONxax nopui- 
IfH H (I H.I iu pa. 

rUfOHHMXM MMffkOpnatlMH. 
ISpHHBTUe BO »HHM3HMe npH. yxCBepTHSe 

IlartHT CUIA Mr 3179168. ju, 166^14. 
04ty6,iMK. 1965. 

2. «Oil Wrck». t 17. .Vr II. c. 23-32 

(npOTOTHIli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 
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A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



3 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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